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sometimes have work tables which can be adjusted in tvvo directions at
right angles, as well as vertically. When the work is large and bulky
it is not always convenient to move it about for the purpose of centering
the drill and for such work the radial drill is used. An example is shown
in Fig. 192; the spindle is carried in a saddle that can be moved along

FIG. 192.

the arm of the machine while that arm itself can be revolved, together
with the column, up and down which it can be moved, about a vertical
axis. Thus the drill can be brought to any desired position within the
range of the machine. The saddle houses all the gearing, necessary to
give the various spindle speeds and feeds and also carries the driving
motor. All the controls are grouped so as to be within easy reach of the
operator. The spindle of the machine shown cannot be inclined at any
angle other than 90 degress to the surface of the bed and so, if holes are
required at different angles, the work must be tilted ; this can be done
by means of a tilting work table but, again, for heavy work this method
is not suitable and so universal radial drilling machines are made in which
the spindle axis can be inclined at any angle, either by making the saddle
capable of swivelling relative to the arm or by making the arm capable of
rotating about its longitudinal axis relative to the column.

If a reverse drive is provided to the spindle, tapping operations can be
easily performed, the taps being held in spring-loaded drivers which slip
when the tap reaches the bottom of the hole.